In vitro positive selection of alpha beta TCR transgenic thymocytes by a conditionally immortalized cortical epithelial clone.
Development of mature CD4 and CD8 single-positive T cells requires a process known as positive selection, which depends on the specific recognition of self-peptide-MHC complexes on thymic stromal cells by immature CD4+CD8+ thymocytes. We have used an in vitro reaggregate system to study the positive selection of thymocytes by conditionally immortalized thymic epithelial clones. Thymocytes from mice transgenic for the F5 alpha beta TCR, specific for a peptide from the influenza nucleoprotein in the context of H-2Db, are positively selected in the H-2b MHC background, but fail to mature in mice expressing the H-2q haplotype. Development of embryonic day 15 F5 H-2q transgenic thymocytes was followed in reaggregate cultures supplemented with H-2b-expressing epithelial clones. A conditionally immortalized cortical epithelial clone, derived from H-2Kb-tsA58 transgenic mice, was found to be as efficient as freshly isolated thymic stromal cells in positively selecting CD8 transgenic thymocytes. In contrast, an H-2b-expressing kidney epithelial clone did not augment positive selection above background levels, implying that the effect of the thymic epithelial clone was not merely the presentation of selecting MHC molecules. Mature transgenic thymocytes generated in reaggregate cultures were able to differentiate into functionally competent cytotoxic T cells. This model provides an important in vitro system for the detailed study of the specific molecular interactions leading to positive selection of developing thymocytes.